Utah State Office of
Education

Secondary
Core

Curriculum
August 2007

Mathematics 7-12







SECONDARY CORE CURRICULUM

MATHEMATICS 7-12

UTAH STATE OFFICE OF EDUCATION

Patti Harrington
State Superintendent of Public Instruction

Brenda Hales, Associate Superintendent
Student Achievement and School Success

Brett D. Moulding, Director
Curriculum and Instruction

Lynne Greenwood, Coordinator
Curriculum and Instruction

Gerolynn Hargrove, Coordinator
Curriculum and Instruction

Diana Suddreth, Specialist
Secondary Mathematics

August 2007






District 1

Teresa L. Theurer

66 Canterbury Circle
Logan, UT 84321
Phone: (435) 753-0740

District 2

Greg W. Haws

5841 West 4600 South
Hooper, UT 84315
Phone: (801) 985-7980

District 3

Richard Moss

3514 E. Fairway Circ.
Spanish Fork, UT 84660
Phone: (801) 787-1676

District 4

Richard Sadler

875 Edgewood Dr.
Ogden, UT 84403
Phone: (801) 479-7988

District 5

Kim R. Burningham
932 Canyon Crest Drive
Bountiful, UT 84010
Phone: (801) 292-9261

Josh M. Reid

Board of Regents

201 S. Main, Suite 1800
Ogden, UT 84403
Phone: (801) 536-6787

Patti Harrington
Executive Officer

250 East 500 South
P. O. Box 144200

Salt Lake City, UT 84114-4200

District 6

Michael G. Jensen

4139 S. Aubrey Lane

West Valley City, UT 84128
Phone: (801) 968-5960

District 7

Randall Mackey

1172 E. 100 S.

Salt Lake City, UT 84102
Phone: (801) 575-5000

District 8

Janet A. Cannon

5256 Holladay Blvd.

Salt Lake City, UT 84117
Phone: (801) 272-3516

District 9

Denis Morrill

6024 S. 2200 W.
Taylorsville, UT 84118
Phone: (801) 969-2334

District 10

Laurel Brown

5311 South Lucky Clover Ln
Murray, UT 84123

Phone: (801) 261-4221

Rosanita Cespedes
Board of Regents

1470 S. 400 E.

Salt Lake City, UT 84115
Phone: (801) 466-7371

UTAH STATE BOARD OF EDUCATION

District 11

Bill Colbert

14866 Village Vista Dr.
Draper, UT 84020
Phone: (801) 572-1608

District 12

Mark Cluff

645 West Hubbard Cir
Alpine, UT 84004
Phone: (801) 756-7623

District 13

Thomas Gregory

1056 W. 1150 S.
Provo, UT 84601
Phone: (801)607-4702

District 14

Dixie Allen

218 West 5250 North
Vernal, UT 84078
Phone: (435) 789-0534

District 15

Debra G. Roberts

Box 1780

Beaver, UT 84713
Phone: (435) 438-5843

Cyndee Miya
Coalition of Minorities
Advisory Committee
218 West 5250 North
Vernal, UT 84078
Phone: (435) 789-0534

Twila B. Affleck
Secretary






Table of Contents

INEFOAUCTION ...ttt ettt b n e vii
R277-700-The Elementary and Secondary School Core Curriculum............cccccccvvvevieannnne iX
Utah Secondary Mathematics Core CurriCulum ..........cccooveiiiiieiecie e 1
Key Components of Teaching and Learning Mathematics............ccccooevvveviveresinnieese e 3
COUISE REQUITEIMENTS ......veeiieiiesieesie e e ste ettt e e s e te et e st e sae e tesre e taesaeaseesseeaeareesreeneeans 5
Course Offerings Available by Grade..........cccoviieiieii i 7
Intended Learning OULCOMIES........civeiuiiieieeieeiesiee e e e s e steaseesreesseeseessaesseessesneesseensesneesnens 9
Math 7 Core CUMTICUIUM ..o s 11
Pre-Algebra Core CUrTICUIUM .........ooiiiiiieie e e 15
Algebra 1 Core CUMTICUIUM ..ottt 19
Geometry Core CUITICUIUM .....oouiiice et enes 23
Algebra 2 Core CUITICUIUM ... ..ouiiieiice et ens 27
Pre-Calculus Core CUITICUIUM . .....oiiii e 31



Vi



INTRODUCTION

Action by the Utah State Board of Education in January 1984 established a policy
requiring the identification of specific Core Curriculum standards, which must be
completed by all students K-12 as a requisite for graduation from Utah’s secondary
schools. This action was followed by three years of extensive work involving all levels
of the education family in the process of identifying, trial testing, and refining these Core
Curriculum standards for Utah’s schools.

The Core Curriculum represents those standards of learning that are essential for all
students. They are the ideas, concepts, and skills that provide a foundation on which
subsequent learning may be built.

The Core should be taught with respect for differences in learning styles, learning rates,
and individual capabilities without losing sight of the common goals. Although the Core
Curriculum standards are intended to occupy a major part of the school program, they are
not the total curriculum of a level or course.
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R277. Education, Administration.

R277-700. The Elementary and Secondary School Core
Curriculum.
R277-700-1. Definitions.

A. "Accredited” means evaluated and approved under the

Standards for Accreditation of the Northwest Association of
Schools and Colleges or the accreditation standards of the
Board, available from the USOE Accreditation Specialist.

B. "Applied technology education (ATE)" means
organized educational programs or courses which directly or
indirectly prepare students for employment, or for additional
preparation leading to employment, In occupations, where entry
requirements generally do not require a baccalaureate or
advanced degree.

C. "Basic skills course™ means a subject which requires
mastery of specific functions and was identified as a course
to be assessed under Section 53A-1-602.

D. "Board™ means the Utah State Board of Education.

E. "Core Curriculum content standard” means a broad
statement of what students enrolled in public schools are
expected to know and be able to do at specific grade levels or
following completion of identified courses.

F. "Core Curriculum criterion-referenced test (CRTs)"
means a test to measure performance against a specific
standard. The meaning of the scores is not tied to the
performance of other students.

G. "Core Curriculum objective™ means a more focused

description of what students enrolled in public schools are
expected to know and do at the completion of instruction.

H. "Demonstrated competence™ means subject mastery as
determined by school district standards and review. School
district review may include such methods and documentation as:
tests, iInterviews, peer evaluations, writing samples, reports
or portfolios.

l. "Elementary school'™ for purposes of this rule means
grades K-6 in whatever kind of school the grade levels exist.

J. "High school™ for purposes of this rule means grades
9-12 in whatever kind of school the grade levels exist.
K. "Individualized Education Program (IEP)" means a

written statement for a student with a disability that 1is
developed, reviewed, and revised iIn accordance with the Utah
Special Education Rules and Part B of the Individuals with
Disabilities Education Act (IDEA).



L. "Middle school™ for purposes of this rule means
grades 7-8 in whatever kind of school the grade levels exist.

M. "Norm-referenced test” means a test where the scores
are based on comparisons with a nationally representative
group of students iIn the same grade. The meaning of the scores
is tied specifically to student performance relative to the
performance of the students in the norm group under very
specific testing conditions.

N. "State core Curriculum (Core Curriculum)™ means
those standards of learning that are essential for all Utah
students, as well as the ideas, concepts, and skills that
provide a foundation on which subsequent Ilearning may be
built, as established by the Board.

0. "USOE"™ means the Utah State Office of Education.

P. "Utah Basic Skills Competency Test" means a test to
be administered to Utah students beginning in the tenth grade
to include at a minimum components on English, language arts,
reading and mathematics. Utah students shall satisfy the
requirements of the Utah Basic Skills Competency Test 1In
addition to school or district graduation requirements prior
to receiving a basic high school diploma.

R277-700-2. Authority and Purpose.

A. This rule i1s authorized by Article X, Section 3 of
the Utah Constitution, which places general control and
supervision of the public schools under the Board; Section
53A-1-402(1)(b) and (c) which directs the Board to make rules
regarding competency levels, graduation requirements,
curriculum, and instruction requirements; Section 53A-1-402.6
which directs the Board to establish a Core Curriculum 1iIn
consultation with local boards and superintendents and directs
local boards to design local programs to help students master
the Core Curriculum; and Section 53A-1-401(3) which allows the
Board to adopt rules i1n accordance with 1ts responsibilities.

B. The purpose of this rule is to specify the minimum
Core Curriculum requirements for the public schools, to give
directions to local boards and school districts about
providing the Core Curriculum for the benefit of students, and
to establish responsibility for mastery of Core Curriculum
requirements.

R277-700-3. Core Curriculum Standards and Objectives.
A. The Board establishes minimum course description
standards and objectives for each course iIn the required



general core, which 1is commonly referred to as the Core
Curriculum.

B. Course descriptions for required and elective
courses shall be developed cooperatively by school districts
and the USOE with opportunity for public and parental
participation in the development process.

C. The descriptions shall contain mastery criteria for
the courses, and shall stress mastery of the course material
and Core objectives and standards rather than completion of
predetermined time allotments for courses.

D. Implementation of the Core Curriculum and student
assessment procedures are the responsibility of local boards
of education consistent with state law.

E. This rule shall apply to students i1n the 2005-2006
graduating class.

R277-700-4. Elementary Education Requirements.

A. The Board shall establish a Core Curriculum for
elementary schools, grades K-6.
B. Elementary School Education Core Curriculum Content

Area Requirements:
(1) Grades K-2:
(a) Reading/Language Arts;
(b) Mathematics;
(c) Integrated Curriculum.
(2) Grades 3-6:
(a) Reading/Language Arts;
(b) Mathematics;
(c) Science;
(d) Social Studies;
(e) Arts:
(i) Visual Arts;

i1) Music;

i

i
iv) Theatre.

(f) Health Education;

(g9) Physical Education;

(h) Educational Technology;

(1) Library Media.

C. It is the responsibility of the local boards of
education to provide access to the Core Curriculum to all
students.

D. Student mastery of the general Core Curriculum is
the responsibility of local boards of education.
E. Informal assessment should occur on a regular basis

to ensure continual student progress.
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F- Board-approved CRT"s shall be used to assess student
mastery of the following:

(1) reading;

(2) language arts;

(3) mathematics;

(4) science in elementary grades 4-6; and

(5) effectiveness of written expression.

G. Norm-referenced tests shall be given to all
elementary students in grades 3 and 5.

H. Provision for remediation for all elementary
students who do not achieve mastery is the responsibility of
local boards of education.

R277-700-5. Middle School Education Requirements.

A. The Board shall establish a Core Curriculum for
middle school education.

B. Students in grades 7-8 shall earn a minimum of 12
units of credit to be properly prepared for instruction in
grades 9-12.

C. Local boards may require additional units of credit.

D. Grades 7-8 Core Curriculum Requirements and units of
credit:

(1) General Core (10.5 units of credit):

(a) Language Arts (2.0 units of credit) ;

(b) Mathematics (2.0 units of credit);

(c) Science (1.5 units of credit);

(d) Social Studies (1.5 units of credit);

(e) The Arts (1.0 units of credit):

(i) Visual Arts;

(i1) Music;

(i11) Dance;

(iv) Theatre.

() Physical Education (1.0 units of credit);

(g) Health Education (0.5 units of credit);

(h) Applied Technology Education Technology, Life, and
Careers (1.0 units of credit);

(i) Educational Technology (credit optional);

(J) Library Media (integrated into subject areas).

E. Board-approved CRT"s shall be used to assess student
mastery of the following:

(1) reading;

(2) Ilanguage arts;

(3) mathematics;

(4) science iIn grades 7 and 8; and

(5) effectiveness of written expression.
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F. Norm-referenced tests shall be given to all middle
school students in grade 8.

R277-700-6. High School Requirements.

A. The Board shall establish a Core Curriculum for
students In grades 9-12.

B. Students in grades 9-12 shall earn a minimum of 24
units of credit.

C. Local boards may require additional units of credit.

D. Grades 9-12 Core Curriculum requirements required

units of credit:

(1) Language Arts (3.0 units of credit);

(2) Mathematics (2.0 units of credit):

(a) minimally, Elementary Algebra or Applied
Mathematics 1; and

(b) geometry or Applied Mathematics I1; or

(c) any Advanced Mathematics courses 1In sequence beyond
(a) and (b) ;

(d) high school mathematics credit may not be earned for
courses i1n sequence below (a)-

(3) Science (2.0 units of credit from two of the four
science areas):

(a) earth science (1.0 units of credit);

(b) Dbiological science (1.0 units of credit);

(c) chemistry (1.0 units of credit);

(d) physics (1.0 units of credit).

(4) Social Studies (3.0 units of credit):

(a) Geography for Life (0.5 units of credit);

(b) World Civilizations (0.5 units of credit);

(c) U.S. history (1.0 units of credit);

(d) U.S. Government and Citizenship (0.5 wunits of
Credit);

(e) elective social studies class (0.5 units of

(5) The Arts (1.5 units of credit from any of the
following performance areas):

(a) visual arts;

(b) music;

(c) dance;

(d) theatre;

(6) Health education (0.5 units of credit)

(7) Physical education (1.5 units of credit):

(a) participation skills (0.5 units of credit);

(b) Fitness for Life (0.5 units of credit);
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(c) individualized lifetime activities (0.5 units of

credit) or team sport/athletic participation (maximum of

0.5 units of credit with school approval).

(8) Applied technology education (1.0 units of
credit);

(a) agriculture;

(b) Dbusiness;

(c) Tamily and consumer sciences;

(d) technology education;

(h) trade and technical education.

(9) Educational technology:

(a) computer Technology (0.5 units of credit for the
class by this specific name only); or

(b) successftul completion of state-approved competency
examination (no credit, but satisfies the Core requirement).

(10) Library media skills integrated into the
curriculum;

(11) Board-approved CRT"s shall be used to assess student
mastery of the following subjects:

(a) reading;

(b) language arts through grade 11;

(c) mathematics as defined under R277-700-6D(2);

(d) science as defined under R277-700-6D(3); and

(e) effectiveness of written expression.

Students shall participate in the Utah Basic Skills
Competency Test, as defined under R277-700-10.

F. Students with disabilities served by special
education programs may have changes made to graduation
requirements through individual I1EPs to meet unique
educational needs. A student"s IEP shall document the nature
and extent of modifications, substitutions or exemptions made
to accommodate a student with disabilities.

R277-700.7. Student Mastery and Assessment of Core
Curriculum Standards and Objectives.

A. Student mastery of the Core Curriculum at all levels
is the responsibility of local boards of education.

B. Provisions for remediation of secondary students who
do not achieve mastery is the responsibility of local boards
of education under Section 53A-13-104.

C. Students who are found to be deficient In basic
skills through U-PASS shall receive remedial assistance
according to provisions of Section 53A-1-606(1).
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D. If parents object to portions of courses or courses in
their entirety under provisions of law (Section 53A-13-101.2)
and rule (R277-105), students and parents shall be responsible
for the mastery of Core objectives to the satisfaction of the
school prior to promotion to the next course or grade level.

E. Students with Disabilities:

(1) All students with disabilities served by special
education programs shall demonstrate mastery of the Core
Curriculum.

(2) If a student"s disabling condition precludes the
successftul demonstration of mastery, the student®s IEP team,
on a case-by-case basis, may provide accommodations for or
modify the mastery demonstration to accommodate the student®s
disability.

F. Students may demonstrate competency to satisfy
course requirements consistent with R277-705-3.

G. All Utah public school students shall participate in
state-mandated assessments, as required by law.

KEY: curricula
March 5, 2002
Art X Sec 3
53A-1-402(1) (b
53A-1-402.6
53A-1-401(3

XV






Utah Secondary Mathematics Core Curriculum

Introduction

Students graduating from Utah high schools face a complex, technological, and constantly
changing world. To compete successfully in the growing worldwide economy, students must
have adequate preparation in the skills and understanding mathematics provides. Mathematics
literacy is essential and the need for it is universal. The Utah State Secondary Mathematics Core
outlines the essential skills and understanding required of capable adults.

The goal of the Core Curriculum is to develop mathematical proficiency in every student by
building a conceptual base and developing mathematical fluency. Students who understand
mathematics will be able to communicate their reasoning, use multiple representations, and think
logically. They will develop positive attitudes toward mathematics, solve problems, and think
creatively while connecting mathematics to other disciplines and to life. Students will use
mathematical tools, such as manipulative materials and technology, to develop conceptual
understanding and solve problems.

The Secondary Mathematics Core describes what students should know and be able to do at the
end of each of the six core courses: Math 7, Pre-Algebra, Algebra 1, Geometry, Algebra 2, and
Precalculus. Every standard and objective is essential and will be tested. This does not suggest
that all objectives are of equal importance in developing students’ proficiency, nor that they
should receive an equal amount of time in the classroom.

The Secondary Mathematics Core was developed and revised by a community of Utah
mathematics teachers, mathematicians, university mathematics educators, and State Office of
Education specialists. It was critiqued by an advisory committee representing a wide variety of
people from the community, as well as an external review committee. The Core reflects the
current philosophy of mathematics education as expressed in national documents developed by
the National Council of Teachers of Mathematics, the American Statistical Association, the
College Board, and Achieve. This Mathematics Core has the endorsement of the Utah Council of
Teachers of Mathematics. The Core reflects high standards of achievement in mathematics for
all students.






Key Components of Teaching and Learning Mathematics

Teachers

Delivery of the core requires highly knowledgeable and qualified teachers in every secondary
mathematics classroom. Mathematics teachers must be well prepared with an extensive
knowledge of both mathematics and pedagogy. They must have an understanding of students
and student learning and be able to adapt classroom instruction to meet student needs.

Students

Students in mathematics classrooms must take responsibility for their learning while receiving
strong support from teachers, parents, and an informed society that recognizes the importance of
a comprehensive mathematics education. They will understand mathematics more deeply
through participation in activities that build and strengthen a profound understanding of
mathematics and applications of mathematics. Their knowledge will be further enhanced
through connections to prior learning and other disciplines.

Assessment

Assessment is an integral part of the curriculum and a routine part of classroom instruction. It
must be rich and varied, consisting of both formative assessments that are used to inform
instruction and summative assessments that are used to gauge student learning. Assessments
provide students, teachers, and parents with important information about student progress and
classroom effectiveness.

Technology

The purpose of technology is to enhance the investigation and modeling of a wide variety of
mathematical concepts and engage students in the learning process. Technology must be
integrated in the curriculum and used appropriately as part of mathematical instruction and
assessment. Technology facilitates the organization and analysis of data, and efficiency and
accuracy in computation and, used appropriately, has been shown to be a tool that can support
the development of flexibility in the use of various representations. It is used to provide visual
images leading to understanding of mathematical ideas and concepts.

Course Articulation

The Utah State Secondary Mathematics Core provides one course sequence for all students;
however, the course in which students enter the sequence in the seventh grade may differ
depending on individual student readiness. The sequence of the courses is Math 7, Pre-Algebra,
Algebra 1, Geometry, Algebra 2, Precalculus, and AP Calculus and/or AP Statistics. Students
who wish to complete AP Calculus or AP Statistics before graduation should be enrolled in
Algebra 1 by eighth grade. Students who take four years of mathematics in high school and
complete Precalculus will be well prepared to enter college doing college-level mathematics or
to pursue other post-secondary experiences.



The initial placement of students in a seventh grade mathematics course has far-reaching
implications. The most appropriate placement must take into consideration the student’s level of
cognitive development, emotional maturity, work ethic, and study habits. Success in algebra
depends on a solid conceptual understanding of arithmetic and rational numbers, obtained
through mastery of the Utah State Elementary Core.

The Utah State Office of Education has also defined several applied, advanced, and
supplementary courses for students in need of either remediation or acceleration. Course titles
and syllabi are available on the USOE web site.

Organization
The Core is designed to help teachers organize and deliver instruction.

¢+ Each grade level begins with a course description emphasizing key concepts.

+« The Intended Learning Outcomes (ILOs) describe the skills and attitudes students
should acquire as a result of successful mathematics instruction. They are an integral part
of the Core.

% A Standard is a broad statement of what students are expected to understand. Several
Obijectives are listed under each Standard.

% An Objective is a more focused description of what students need to know and be able to
do at the completion of instruction. If students have mastered the Objectives associated
with a given Standard, they have mastered that Standard for that course.

+« Indicators are observable or measurable student actions that enable students to master an
Objective. Indicators can help guide classroom instruction.



Course Requirements

Students may complete a combination of core and applied, advanced, and supplemental
(AAS) courses to meet the minimum graduation requirements. A minimum of two credits
must be earned from the core sequence. AAS course listings are available on the
Secondary Mathematics web page.

No student may obtain two high school mathematics credits (9-12) for completing the
same course.

Students may not take a course for mathematics graduation credit that is a prerequisite of
a previously completed secondary mathematics course (7-12). The prerequisite of each
course is listed at the beginning of each course description.

Courses at algebra level or above may be used for graduation credit.

Students should receive appropriate counseling as they register for mathematics courses
so that they will be able to complete the current graduation requirements for mathematics,
and to make sure they will have the mathematical training needed to succeed in the post-
secondary training of their choice.

Finishing a mathematics course beyond Algebra 2 is a key predictor of collegiate success
and completion (U.S. Department of Education, The Toolbox Revisited: Paths to Degree
Completion from High School Through College, 2006).






7" Grade
Math 7
Pre-Algebra
Algebra 1

8" Grade
Pre-Algebra
Algebra 1
Geometry

9" Grade
Algebra A (AAS)
Algebra 1
Geometry
Algebra 2

10™ Grade
Algebra B
Algebra 1
Geometry
Algebra 2
Precalculus
AAS Courses

11" Grade
Algebra 1
Geometry
Algebra 2
Precalculus
AP Calculus
AP Statistics
AAS courses

12" Grade
Algebra 1
Geometry
Algebra 2
Precalculus
AP Calculus
AP Statistics
AAS courses

Course Offerings Available by Grade






Intended Learning Outcomes

The main intent of mathematics instruction at the secondary level is for students to develop
mathematical proficiency that will enable them to efficiently use mathematics to make sense of
and improve the world around them.

The Intended Learning Outcomes (ILOs) describe the skills and attitudes students should acquire
as a result of successful mathematics instruction. They are an essential part of the Mathematics
Core Curriculum and provide teachers with a standard for student learning in mathematics.

The ILOs for mathematics at the secondary level are:

1. Develop positive attitudes toward mathematics, including the confidence, creativity,
enjoyment, and perseverance that come from achievement.

2. Become proficient problem-solvers by posing appropriate questions, selecting
appropriate methods, employing a variety of strategies, and exploring alternative
approaches.

3. Think logically, using inductive reasoning to formulate reasonable conjectures and
using deductive reasoning for justification, formally and informally.

4. Cooperatively and independently explore mathematics, using inquiry and technological
skills.

5. Make connections between mathematical ideas, between mathematics and other
disciplines, and to life.

6. Communicate mathematics through verbal, written, and visual representations, using
precise mathematical language and symbolic notation.
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Math 7
Prerequisite: Sixth Grade Mathematics

Students in Math 7 will study mathematics concepts from sixth grade in more depth and extend
knowledge to basic pre-algebra by conjecturing, verifying, thinking critically, and applying
mathematical concepts. This course focuses on computation and estimation with rational
numbers and emphasizes proportional reasoning. Students will investigate and explore
mathematical ideas using technology and models to develop multiple strategies for analyzing
complex situations. Students will apply mathematical skills and make meaningful connections to
life’s experiences.

Standard 1: Students will expand number sense to understand, perform operations, and
solve problems with rational numbers.

Objective 1: Represent rational numbers in a variety of ways.
a. Demonstrate multiple ways to represent whole numbers, decimals, fractions, percents, and
integers using models and real-life examples.
b. Simplify numerical expressions with whole number exponents using order of operations,
and recognize that any positive number to the O power is 1.
c. Represent numbers greater than one using scientific notation.
d. Select the most appropriate form of a rational number for a given context.

Objective 2: Compare and order rational numbers, including positive and negative fractions,
positive and negative mixed numbers, and positive and negative decimals.

a. ldentify, read, and locate rational numbers on a number line.

b. Compare pairs of rational numbers in different forms.

c. Order rational numbers with and without a number line.

Objective 3: Explain relationships and equivalences among rational numbers.

a. Find equivalent forms for common fractions, decimals, percents, and ratios, including
repeating or terminating decimals.

b. Predict the effect of operating with fractions, decimals, percents, and integers as an
increase or a decrease of the original value.

c. Recognize and use the identity properties of addition and multiplication, the multiplicative
property of zero, the commutative and associative properties of addition and
multiplication, and the distributive property of multiplication over addition.

d. Recognize and use the inverse operations of adding and subtracting a fixed number,
multiplying and dividing by a fixed number, and computing squares of whole numbers and
taking square roots of perfect squares.
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Objective 4: Model meanings of ratios and operations with rational numbers.

a. Demonstrate that the fraction % represents a divided by b.

b. Recognize percents as ratios based on 100 and decimals as ratios based on powers of 10.

c. Extend the multiplication of whole numbers to multiplication of fractions using area
models, measurement models, and the number line.

d. Compare the division of whole numbers to the division of fractions using area or set
models, the number line, and missing factors.

Objective 5: Solve problems involving rational numbers.
a. Compute fluently using all four operations with integers and positive fractions and
decimals.
b. Solve problems using factors, multiples, prime factorization, relatively prime numbers,
and common divisibility rules.
c. Solve application problems involving rational numbers.
d. Determine if an answer is reasonable using estimation.

Mathematical Language and Symbols Students Should Use
whole number, decimal, fraction, percent, integer, exponent, scientific notation, rational number,
identity, commutative, associative, distributive, factor, multiple, prime, relatively prime, additive
inverse, multiplicative inverse

Standard 2: Students will use proportional reasoning to solve problems.

Objective 1: Solve problems involving ratios, rates, proportions and percentages.
a. Solve ratio and rate problems using informal methods involving multiplication and
division.
b. Solve percent problems using ratio and proportion, including problems involving
discounts, interest, taxes, tips, and percent increase or decrease.
c. Solve problems involving proportions, rates, and measures.

Obijective 2: Apply the properties of proportionality to different units of measurement.
a. Convert from one unit of measurement to an equivalent unit of measurement in the same
system using a given conversion factor.
b. Understand that in a proportional relationship, all dimensions change by the same scale
factor.
c. Create and interpret scale drawings and approximate distance on maps using proportions.

Mathematical Language and Symbols Students Should Use
ratio, rate, proportion, scale drawing, conversion factor

12




Standard 3: Students will develop fluency with the language and operations of algebra to
analyze and represent relationships.

Objective 1: Evaluate, simplify, and solve algebraic expressions and equations.

a. Write a variable expression to identify pattern relationships, and use those expressions to
make predictions.

b. Translate verbal expressions into algebraic expressions.

c. Simplify and evaluate algebraic expressions.

d. Show that performing the same operation on both sides of an equation will produce an
equivalent equation.

e. Solve single-variable linear equations and inequalities of the formax +b =c, ax+b <,

or ax+b>c.

Objective 2: Represent relationships using graphs, tables, and other models.
a. ldentify integer coordinates when given the graph of a point on a rectangular coordinate
system.
b. Graph ordered pairs of integers on a rectangular coordinate system.
c. Model real-world problems using graphs, tables, equations, manipulatives, and pictures.

Mathematical Language and Symbols Students Should Use
variable expression, algebraic expression, equivalent, linear equation, linear inequality,
rectangular coordinate system, ordered pair

Standard 4: Students will use algebraic, spatial, and logical reasoning to solve geometry
and measurement problems.

Objective 1: Draw, label, and describe attributes of geometric figures to determine geometric
relationships.
a. Draw, label, and describe relationships among line segments, rays, lines, parallel lines, and
perpendicular lines, including midpoint of a line segment.
b. Draw, label, and describe relationships among vertical, adjacent, complementary, and
supplementary angles.
c. Draw, label, and describe attributes of angles, triangles, and quadrilaterals.

Objective 2: Determine measurements in metric and customary units using appropriate tools and
formulas.
a. Estimate metric and customary measures using everyday objects and comparisons.
b. Measure length, area, volume, and angles to appropriate levels of precision.
c. Calculate the measurement of everyday objects using formulas for perimeters and areas of
triangles and quadrilaterals, and circumferences and areas of circles.
d. Calculate the measurement of everyday objects using formulas for surface area and
volume of right triangular and rectangular prisms and cylinders.
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Mathematical Language and Symbols Students Should Use
line segment, ray, line, parallel, perpendicular, midpoint, vertical angles, adjacent angles,
complementary angles, supplementary angles

Standard 5: Students will understand concepts from probability and statistics and apply
statistical methods to solve problems.

Obijective 1: Use basic concepts of probability to determine the likelihood of an event and
compare the results of various experiments.
a. Write the results of a probability experiment as a fraction, ratio, or decimal, between zero
and one, or as a percent between zero and one hundred, inclusive.
b. Compare experimental results with theoretical probability.
c. Compare individual, small group, and large group results of a probability experiment.

Objective 2: Display and compare data to make predictions and formulate conclusions.
a. Display data using tables, scatter plots, and circle graphs.
b. Compare two similar sets of data on the same graph.
c. Compare two different kinds of graphs representing the same set of data.
d. Propose and justify inferences and predictions based on data.

Mathematical Language and Symbols Students Should Use
experimental result, theoretical probability, scatter plot, circle graph, inference
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Pre-Algebra
Prerequisite: Proficiency in Sixth Grade Mathematics or Math 7

The goal of Pre-Algebra is to develop fluency with rational numbers and proportional
relationships. Students will extend their elementary skills and begin to learn algebra concepts
that serve as a transition into formal Algebra and Geometry. Students will learn to think flexibly
about relationships among fractions, decimals, and percents. Students will learn to recognize and
generate equivalent expressions and solve single-variable equations and inequalities. Students
will investigate and explore mathematical ideas using technology and models to develop multiple
strategies for analyzing complex situations. Students will analyze situations verbally,
numerically, graphically, and symbolically. Students will apply mathematical skills and make
meaningful connections to life’s experiences.

Standard 1: Students will expand number sense to understand, perform operations, and
solve problems with rational numbers.

Objective 1: Compute fluently with understanding and make reasonable estimates with rational
numbers.
a. Compute fluently using all four operations with integers, and explain why the
corresponding algorithms work.
b. Compute fluently using all four operations with rational numbers, including negative
fractions and decimals, and explain why the corresponding algorithms work.
c. Check the reasonableness of results using estimation.

Objective 2: Analyze relationships among rational numbers, including negative rational
numbers, and operations involving these numbers.

a. Order rational numbers in various forms, including scientific notation (positive and
negative exponents), and place numbers on a number line.

b. Predict the effect of operating with fractions, decimals, percents, and integers as an
increase or a decrease of the original value.

c. Recognize and use the identity properties of addition and multiplication, the multiplicative
property of zero, the commutative and associative properties of addition and
multiplication, and the distributive property of multiplication over addition.

d. Recognize and use the inverse operations of adding and subtracting a fixed number,
multiplying and dividing by a fixed number, and computing squares of whole numbers and
taking square roots of perfect squares.
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Objective 3: Solve problems involving rational numbers using addition, subtraction,
multiplication, and division.
a. Recognize the absolute value of a rational number as its distance from zero.
b. Simplify numerical expressions, including those with whole number exponents and
absolute values, using the order of operations.
c. Solve problems involving rational numbers, percents, and proportions.

Mathematical Language and Symbols Students Should Use
integer, rational, scientific notation, identity, commutative, associative, distributive, square,

square root, absolute value, order of operations, a°

Standard 2: Students will use proportion and similarity to solve problems.

Obijective 1: Model and illustrate meanings of ratios, percents, and decimals.
a. Compare ratios to determine if they are equivalent.
b. Compare ratios using the unit rate.
c. Represent percents as ratios based on 100 and decimals as ratios based on powers of ten.
d. Graph proportional relationships and identify the unit rate as the slope of the related line.

Obijective 2: Solve a wide variety of problems using ratios and proportional reasoning.
a. Set up and solve problems involving proportional reasoning using variables.
b. Solve percent problems, including problems involving discounts, interest, taxes, tips, and
percent increase or decrease.
c. Solve ratio and rate problems using informal methods.

Obijective 3: Recognize similar polygons and use properties of similar triangles to solve
problems and define the slope of a line.
a. Define similar polygons as polygons with corresponding angles congruent and
corresponding sides that are proportional.
b. Identify pairs of similar triangles using two pairs of congruent angles, or two pairs of
proportional sides with congruent included angles.
c. Find missing lengths of similar triangles, including inaccessible lengths, using proportions.
d. Define the slope of a line as the ratio of the vertical change to the horizontal change
between two points, and show that the slope is constant using similarity of right triangles.

Mathematical Language and Symbols Students Should Use
ratio, proportion, variable, similar polygon, similar triangle, congruent, slope

Standard 3: Students will develop fluency with the language and operations of algebra to
analyze and represent relationships.

Objective 1: Generalize and express patterns using algebraic expressions.
a. Compare representations of a relation using tables, graphs, algebraic symbols, and
mathematical rules.
b. Describe simple patterns using a mathematical rule or algebraic expression.
c. Create and extend simple numerical and visual patterns.
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Objective 2: Evaluate, simplify, and solve algebraic expressions, equations, and inequalities.
a. Evaluate algebraic expressions, including those with whole number exponents, when given
values for the variable(s).
b. Simplify algebraic expressions using the order of operations, algebraic properties, and
exponent rules.
c. Solve single-variable linear equations and inequalities, including those that must be
simplified on one side or those with variables on both sides of an equation.

Objective 3: Represent relationships using graphs, tables, and other models.
a. ldentify approximate rational coordinates when given the graph of a point on a rectangular
coordinate system.
Graph ordered pairs of rational numbers on a rectangular coordinate system.
Graph linear equations using ordered pairs or tables.
Recognize that all first order equations produce linear graphs.
Model real-world problems using graphs, tables, equations, manipulatives, and pictures,
and identify extraneous information.

®o0o

Mathematical Language and Symbols Students Should Use
table, algebraic expression, equation, linear, ordered pair, extraneous information

Standard 4: Students will use algebraic, spatial, and logical reasoning to solve geometry
and measurement problems.

Obijective 1: Apply the properties of proportionality of different units of measure.
a. Convert units of measure within the same system.
b. Create and interpret scale drawings and approximate distance on maps using scale factors.
c. Solve problems using scale factors.

Objective 2: Derive formulas for surface areas and volume of three-dimensional figures.

a. Derive formulas for and calculate surface area and volume of right prisms and cylinders
using appropriate units.

b. Explain that if a scale factor describes how corresponding lengths in two similar objects
are related, then the square of the scale factor describes how corresponding areas are
related and the cube of the scale factor describes how corresponding volumes are related.

c. Find lengths, areas, and volumes of similar figures, using the scale factor.

d. Select appropriate two- and three-dimensional figures to model real-world objects, and
solve a variety of problems involving surface areas and volumes of cylinders and prisms.

Mathematical Language and Symbols Students Should Use
unit of measure, scale, scale factor, surface area, volume, prism, cylinder
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Standard 5: Students will understand concepts from probability and statistics and apply
statistical methods to solve problems.

Objective 1: Calculate probabilities of events and compare theoretical and experimental

probability.

a. Solve counting problems using the Fundamental Counting Principle.

b. Calculate the probability of an event or sequence of events with and without replacement
using models.

c. Recognize that the sum of the probability of an event and the probability of its
complement is equal to one.

d. Make approximate predictions using theoretical probability and proportions.

e. Collect and interpret data to show that as the number of trials increases, experimental

probability approaches the theoretical probability.

Objective 2: Formulate questions and answer the questions by organizing and analyzing data.

a.
b.

Formulate questions that can be answered through data collection and analysis.
Determine the 25" and 75" percentiles (first and third quartiles) to obtain information
about the spread of data.

Graphically summarize data of a single variable using histograms and box-and-whisker
plots.

Compute the mean and median of a numerical characteristic and relate these values to the
histogram of the data.

Use graphical representations and numerical summaries to answer questions and interpret
data.

Mathematical Language and Symbols Students Should Use

Fundamental Counting Principle, complement, theoretical probability, experiment, data,
percentile, histogram, box-and-whisker plot, spread
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Algebra 1
Prerequisite: Pre-Algebra

The main goal of Algebra is to develop fluency in working with linear equations. Students will
extend their experiences with tables, graphs, and equations and solve linear equations and
inequalities and systems of linear equations and inequalities. Students will extend their
knowledge of the number system to include irrational numbers. Students will generate
equivalent expressions and use formulas. Students will simplify polynomials and begin to study
quadratic relationships. Students will use technology and models to investigate and explore
mathematical ideas and relationships and develop multiple strategies for analyzing complex
situations. Students will analyze situations verbally, numerically, graphically, and symbolically.
Students will apply mathematical skills and make meaningful connections to life’s experiences.

Standard 1: Students will expand number sense to understand, perform operations, and
solve problems with real numbers.

Objective 1: Represent real numbers as points on the number line and distinguish rational
numbers from irrational numbers.

a. Define a rational number as a point on the number line that can be expressed as the ratio of
two integers, and points that cannot be so expressed as irrational.

b. Classify numbers as rational or irrational, knowing that rational numbers can be expressed
as terminating or repeating decimals and irrational numbers can be expressed as non-
terminating, non-repeating decimals.

c. Classify pi and square roots of non-perfect square numbers as irrational.

d. Place rational and irrational numbers on a number line between two integers.

Objective 2: Compute fluently and make reasonable estimates with rational and irrational
numbers.
a. Simplify, add, subtract, multiply, and divide expressions with square roots.
b. Evaluate and simplify numerical expressions containing rational numbers and square roots
using the order of operations.
c. Compute solutions to problems, represent answers in exact form, and determine the
reasonableness of answers.
d. Calculate the measures of the sides of a right triangle using the Pythagorean Theorem.

Mathematical Language and Symbols Students Should Use
square root, \/_ , radical, rational, irrational, Pythagorean Theorem
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Standard 2: Students will extend concepts of proportion to represent and analyze linear
relations.

Objective 1: Represent and analyze the slope of a line.
a. ldentify the slope of a line when given points, a graph, or an equation.
b. Identify horizontal and vertical lines given the equations or slopes.
c. Determine the effect of changes in slope or y-interceptiny =mx+b.
d

. Determine and explain the meaning of slopes and intercepts using real-world examples.

Objective 2: Model and interpret problems having a constant rate of change using linear
functions.
a. Write algebraic expressions or equations to generalize visual patterns, numerical patterns,
relations, data sets, or scatter plots.
b. Represent linear equations in slope-intercept form, y = mx + b, and standard

form, Ax+By=C.

c. Distinguish between linear and non-linear functions by examining a table, equation, or
graph.

d. Interpret the slope of a linear function as a rate of change in real-world situations.

Objective 3: Represent and analyze linear relationships using algebraic equations, expressions,
and graphs.
a. Write the equation of a line when given two points or the slope and a point on the line.
b. Approximate the equation of a line given the graph of a line.
c. ldentify the x- and y-intercepts from an equation or graph of a line or a table of values.
d. Graph linear relations and inequalities by plotting points, by finding x- and y-intercepts, or
by using the slope and any point on the line.

Mathematical Language and Symbols Students Should Use
Slope, x-intercept, y-intercept, y = mx +b, Ax+By=C, undefined slope

Standard 3: Students will develop fluency with the language and operations of algebra to
analyze and represent relationships.

Objective 1: Simplify polynomials and the quotient of monomials.
Simplify and evaluate monomial expressions and formulas.
Add and subtract polynomials.

Multiply monomials by a polynomial.

Multiply binomials.

Simplify the quotient of monomials using positive exponents.
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Objective 2: Solve and interpret linear equations and inequalities in various situations including
real-world problems.

a. Solve single-variable linear equations and inequalities algebraically and graphically.

b. Solve real-world problems involving constant rates of change.

c. Solve equations for a specified variable.
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d. Solve proportions that include algebraic first-degree expressions.

Objective 3: Solve and interpret pairs of linear equations and inequalities.
a. Solve systems of two linear equations graphically and algebraically with and without
technology.
b. Determine the number of possible solutions for a system of two linear equations.
c. Graph a system of linear inequalities and identify the solution.

Objective 4: Factor polynomials with common monomial factors and factor simple quadratic
expressions.

a. Find the greatest common monomial factor of a polynomial.

b. Factor trinomials with integer coefficients of the form x* +bx +c .

c. Factor the difference of two squares and perfect square trinomials.

Objective 5: Solve quadratic equations using factoring or by taking square roots.
a. Solve quadratic equations that can be simplified to the form x* = a wherea >0 by taking
square roots.
b. Solve quadratic equations using factoring.
c. Write a quadratic equation when given the solutions.

Mathematical Language and Symbols Students Should Use
monomial, binomial, trinomial, polynomial, literal equation, factor, difference of two squares,
perfect square, quadratic

Standard 4: Students will understand concepts from statistics and apply statistical
methods to solve problems.

Obijective 1: Summarize, display, and analyze bivariate data.
a. Collect, record, organize, and display a set of data with at least two variables.
b. Determine whether the relationship between two variables is approximately linear or non-
linear by examination of a scatter plot.
c. Characterize the relationship between two linear related variables as having positive,
negative, or approximately zero correlation.

Objective 2: Estimate, interpret, and use lines fit to bivariate data.
a. Estimate the equation of a line of best fit to make and test conjectures.
b. Interpret the slope and y-intercept of a line through data.
c. Predict y-values for given x-values when appropriate using a line fitted to bivariate
numerical data.

Mathematical Language and Symbols Students Should Use
scatter plot, positive correlation, negative correlation, no correlation, line of best fit,
bivariate
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Geometry
Prerequisite: Algebra 1

The main goal of Geometry is for students to develop the structure of Euclidean geometry
logically and apply the resulting theorems, proofs, and formulas to address meaningful problems.
Students will use experimentation and inductive reasoning to construct geometric concepts,
discover geometric relationships, and formulate conjectures. Students will employ deductive
logic to construct formal logical arguments and proofs. Students will extend their pre-existing
experiences with algebra and geometry to trigonometry and coordinate geometry. Students will
use dynamic geometry software, compass and straightedge, and other tools to investigate and
explore mathematical ideas and relationships and develop multiple strategies for analyzing
complex situations. Students will apply mathematical skills and make meaningful connections
to life’s experiences.

Standard 1: Students will use algebraic, spatial, and logical reasoning to solve geometry
problems.

Obijective 1: Use inductive and deductive reasoning to develop mathematical arguments.
a. Write conditional statements, converses, and inverses, and determine the truth value of
these statements.
b. Formulate conjectures using inductive reasoning.
c. Prove a statement false by using a counterexample.

Obijective 2: Analyze characteristics and properties of angles.

a. Use accepted geometric notation for lines, segments, rays, angles, similarity, and
congruence.

b. Identify and determine relationships in adjacent, complementary, supplementary, or
vertical angles and linear pairs.

c. Classify angle pairs formed by two lines and a transversal.

d. Prove relationships in angle pairs.

e. Prove lines parallel or perpendicular using slope or angle relationships.

Objective 3: Analyze characteristics and properties of triangles.

a. Prove congruency and similarity of triangles using postulates and theorems.

b. Prove the Pythagorean Theorem in multiple ways, find missing sides of right triangles
using the Pythagorean Theorem, and determine whether a triangle is a right triangle using
the converse of the Pythagorean Theorem.

c. Prove and apply theorems involving isosceles triangles.

Apply triangle inequality theorems.
e. Identify medians, altitudes, and angle bisectors of a triangle, and the perpendicular
bisectors of the sides of a triangle, and justify the concurrency theorems.

o

23



Objective 4: Analyze characteristics and properties of polygons and circles.

a. Use examples and counterexamples to classify subsets of quadrilaterals.

b. Prove properties of quadrilaterals using triangle congruence relationships, postulates, and
theorems.

c. Derive, justify, and use formulas for the number of diagonals, lines of symmetry, angle
measures, perimeter, and area of regular polygons.

d. Define radius, diameter, chord, secant, arc, sector, central angle, inscribed angle, and
tangent of a circle, and solve problems using their properties.

e. Show the relationship between intercepted arcs and inscribed or central angles, and find
their measures.

Objective 5: Perform basic geometric constructions, describing and justifying the procedures
used.

Investigate geometric relationships using constructions.

Copy and bisect angles and segments.

Construct perpendicular and parallel lines.

Justify procedures used to construct geometric figures.

Discover and investigate conjectures about geometric properties using constructions.
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Objective 6: Analyze characteristics and properties of three-dimensional figures.
a. Identify and classify prisms, pyramids, cylinders and cones based on the shape of their
base(s).
b. Identify three-dimensional objects from different perspectives using nets, cross-sections,
and two-dimensional views.
c. Describe the symmetries of three-dimensional figures.
d. Describe relationships between the faces, edges, and vertices of polyhedra.

Mathematical Language and Symbols Students Should Use
conditional statement, converse, inverse, conjecture, inductive, deductive, counterexample,
adjacent, complementary, supplementary, vertical angles, linear pair, transversal, congruent,
postulate, theorem, isosceles, median, altitude, angle bisector, secant, arc, sector, central angle,

inscribed angle, tangent of a circle, intercepted arc, construct, bisect, net, polyhedra, E,ﬁ,
AB.II, L, £

Standard 2: Students will use the language and operations of algebra to explore geometric
relationships with coordinate geometry.

Objective 1: Describe the properties and attributes of lines and line segments using coordinate
geometry.
a. Verify the classifications of geometric figures using coordinate geometry to find lengths
and slopes.
b. Find the distance between two given points and find the coordinates of the midpoint.
c. Write an equation of a line perpendicular or a line parallel to a line through a given point.
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Objective 2: Describe spatial relationships using coordinate geometry.
a. Graph a circle given the equation in the form (x —h)? + (y —k)? = r?, and write the

equation when given the graph.
b. Determine whether points in a set are collinear.

Mathematical Language and Symbols Students Should Use
distance formula, equation of a circle, collinear

Standard 3: Students will extend concepts of proportion and similarity to trigonometric
ratios.

Objective 1: Use triangle relationships to solve problems.
a. Solve problems using the properties of special right triangles, e.g., 30°, 60°, 90° or 45°,
45°, 90°.
b. Identify the trigonometric relationships of sine, cosine, and tangent with the appropriate
ratio of sides of a right triangle.
c. Express trigonometric relationships using exact values and approximations.

Objective 2: Use the trigonometric ratios of sine, cosine, and tangent to represent and solve for
missing parts of triangles.
a. Find the angle measure in degrees when given the trigonometric ratio.
b. Find the trigonometric ratio given the angle measure in degrees, using a calculator.
c. Find unknown measures of right triangles using sine, cosine, and tangent functions and
inverse trigonometric functions.

Mathematical Language and Symbols Students Should Use
special right triangle, sine (sin), cosine (cos), tangent (tan), exact value

Standard 4: Students will use algebraic, spatial, and logical reasoning to solve
measurement problems.

Obijective 1: Find measurements of plane and solid figures.

a. Find linear and angle measures in real-world situations using appropriate tools or
technology.

b. Develop surface area and volume formulas for polyhedra, cones, and cylinders.

c. Determine perimeter, area, surface area, lateral area, and volume for prisms, cylinders,
pyramids, cones, and spheres when given the formulas.

d. Calculate or estimate the area of an irregular region.

e. Find the length of an arc and the area of a sector when given the angle measure and radius.
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Objective 2: Solve real-world problems using visualization and spatial reasoning.
a. Solve problems using the Pythagorean Theorem and its converse.
b. Solve problems using the distance formula.
c. Solve problems involving trigonometric ratios.
d. Solve problems involving geometric probability.

Mathematical Language and Symbols Students Should Use
polyhedra, cone, cylinder, sphere, arc, area of a sector, geometric probability
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Algebra 2
Prerequisite: Geometry

A primary goal of Algebra 2 is for students to conceptualize, analyze, and identify relationships
among functions. This course builds on concepts learned in Algebra 1 and Geometry by
extending linear algebra and coordinate geometry concepts to other functions and systems of
equations. Students will develop proficiency in analyzing and solving quadratic functions using
complex numbers. Students will investigate and make conjectures about absolute value, radical,
exponential, logarithmic and sine and cosine functions algebraically, numerically, and
graphically, with and without a graphing calculator. Students will extend their algebraic skills to
compute with rational expressions and rational exponents. Students will analyze statistical data
and apply concepts of probability using permutations and combinations. Students will apply
mathematical skills and make meaningful connections to life’s experiences.

Standard 1: Students will use the language and operations of algebra to evaluate, analyze
and solve problems.

Objective 1: Evaluate, analyze, and solve mathematical situations using algebraic properties and
symbols.

a. Solve and graph first-degree absolute value equations of a single variable.

b. Solve radical equations of a single variable, including those with extraneous roots.

c. Solve absolute value and compound inequalities of a single variable.

d. Add, subtract, multiply, and divide rational expressions and solve rational equations.

e. Simplify algebraic expressions involving negative and rational exponents.

Obijective 2: Solve systems of equations and inequalities.
a. Solve systems of linear, absolute value, and quadratic equations algebraically and
graphically.
b. Graph the solutions of systems of linear, absolute value, and quadratic inequalities on the
coordinate plane.
c. Solve application problems involving systems of equations and inequalities.

Objective 3: Represent and compute fluently with complex numbers.
a. Simplify numerical expressions, including those with rational exponents.
b. Simplify expressions involving complex numbers and express them in standard form, a +
bi.

Obijective 4: Model and solve quadratic equations and inequalities.
a. Model real-world situations using quadratic equations.
b. Approximate the real solutions of quadratic equations graphically.
c. Solve quadratic equations of a single variable over the set of complex numbers by
factoring, completing the square, and using the quadratic formula.
d. Solve quadratic inequalities of a single variable.
e. Write a quadratic equation when given the solutions of the equation.
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Mathematical Language and Symbols Students Should Use

compound inequality, rational equation, system of equations, complex number, completing the
square, quadratic formula

Standard 2: Students will understand and represent functions and analyze function
behavior.

Obijective 1: Represent mathematical situations using relations.

a.
b.
C.
d.

Model real-world relationships with functions.
Describe a pattern using function notation.
Determine when a relation is a function.
Determine the domain and range of relations.

Objective 2: Evaluate and analyze functions.

P00 o

Find the value of a function at a given point.

Compose functions when possible.

Add, subtract, multiply, and divide functions.

Determine whether or not a function has an inverse, and find the inverse when it exists.
Identify the domain and range of a function resulting from the combination or composition
of functions.

Objective 3: Define and graph exponential functions and use them to model problems in
mathematical and real-world contexts.

a.

b.
C.

Define exponential functions as functions of the form y =ab*,b > 0,b #1.

Model problems of growth and decay using exponential functions.
Graph exponential functions.

Objective 4: Define and graph logarithmic functions and use them to solve problems in
mathematics and real-world contexts.
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Relate logarithmic and exponential functions.
Simplify logarithmic expressions.

Convert logarithms between bases.

Solve exponential and logarithmic equations.
Graph logarithmic functions.

Solve problems involving growth and decay.

Mathematical Language and Symbols Students Should Use

function, relation, domain, range, f (x), f(g(x)), f -g, onetoone, inverse, exponential
function, logarithm, base, e
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Standard 3: Students will use algebraic, spatial, and logical reasoning to solve geometry
and measurement problems.

Objective 1: Examine the behavior of functions using coordinate geometry.
a. Identify the domain and range of the absolute value, quadratic, radical, sine, and cosine
functions.
b. Graph the absolute value, quadratic, radical, sine, and cosine functions.
c. Graph functions using transformations of parent functions.
d. Write an equation of a parabola in the form y = a(x —h)? + k when given a graph or an

equation.

Objective 2: Determine radian and degree measures for angles.
a. Convert angle measurements between radians and degrees.
b. Find angle measures in degrees and radians using inverse trigonometric functions,
including exact values for special triangles.

Objective 3: Determine trigonometric measurements using appropriate techniques, tools, and
formulas.
a. Define the sine, cosine, and tangent functions using the unit circle.
b. Determine the exact values of the sine, cosine, and tangent functions for the special angles
of the unit circle using reference angles.
c. Find the length of an arc using radian measure.
d. Find the area of a sector in a circle using radian measure.

Mathematical Language and Symbols Students Should Use
transformation, parabola, radian, unit circle, reference angle

Standard 4: Students will understand concepts from probability and statistics and apply
statistical methods to solve problems.

Objective 1: Apply basic concepts of probability.
a. Distinguish between permutations and combinations and identify situations in which each
is appropriate.
b. Calculate probabilities using permutations and combinations to count events.
c. Compute conditional and unconditional probabilities in various ways, including by
definitions, the general multiplication rule, and probability trees.
d. Define simple discrete random variables.
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Objective 2: Use percentiles and measures of variability to analyze data.
a. Compute different measures of spread, including the range, standard deviation, and
interquartile range.
b. Compare the effectiveness of different measures of spread, including the range, standard
deviation, and interquartile range in specific situations.
c. Use percentiles to summarize the distribution of a numerical variable.
d. Use histograms to obtain percentiles.

Mathematical Language and Symbols Students Should Use
permutation, combination, conditional probability, discrete random variable, standard
deviation, interquartile range, percentile
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Pre-Calculus
Prerequisite: Algebra 2

The main goal of Pre-Calculus is for students to gain a deep understanding of the fundamental
concepts and relationships of functions. Students will expand their knowledge of quadratic,
exponential, and logarithmic functions to include power, polynomial, rational, piece-wise, and
trigonometric functions. Students will investigate and explore mathematical ideas, develop
multiple strategies for analyzing complex situations, and use graphing calculators and
mathematical software to build understanding, make connections between representations, and
provide support in solving problems. Students will analyze various representations of functions,
sequences, and series. Students will analyze bivariate data and data distributions. Students will
apply mathematical skills and make meaningful connections to life’s experiences. Pre-Calculus
is highly recommended preparation for students who plan to continue their formal education
beyond high school.

Standard 1: Students will use the language and operations of algebra to evaluate, analyze
and solve problems.

Objective 1: Compute with matrices and use matrices to solve problems.

a. Represent real-world situations with matrices.

b. Add, subtract, and multiply (including scalar multiplication) matrices using paper and
pencil, and computer programs or calculators.

c. Demonstrate that matrix multiplication is associative and distributive, but not
commutative.

d. Determine additive and multiplicative identities and inverses of a matrix when they exist.

e. Solve systems of linear equations with up to three variables using matrices.

Objective 2: Analyze the behavior of sequences and series.

Describe a sequence as a function where the domain is the set of natural numbers.
Represent sequences and series using various notations.

Identify arithmetic and geometric sequences and series.

Discover and justify the formula for a finite arithmetic series.

Discover and justify the formulas for finite and infinite geometric series.
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Mathematical Language and Symbols Students Should Use
matrix, scalar, sequence, series, arithmetic sequence, arithmetic series, geometric sequence,

geometric series,
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Standard 2: Students will understand and represent functions and analyze function
behavior.

Objective 1: Analyze and solve problems using polynomial functions.

a. Raise a binomial to a power using the Binomial Theorem and Pascal’s Triangle.

b. Determine the number and nature of solutions to polynomial equations with real
coefficients over the complex numbers.

c. Factor polynomials to solve equations and real-world applications.

d. Understand the relationships among the solutions of a polynomial equation, the zeros of a
function, the x-intercepts of a graph, and the factors of a polynomial.

e. Write an equation with given solutions.

Objective 2: Model and graph functions and transformations of functions.
a. Model real-world relationships with functions.
b. Graph rational, piece-wise, power, exponential, and logarithmic functions.
c. ldentify the effects of changing the parameter ainy = af (x), y= f(ax), y= f(x-a),

and y = f(x)+a, given the graph of y = f(x).

Objective 3: Analyze the behavior of functions.

a. ldentify the domain, range, and other attributes of families of functions and their inverses.

b. Approximate instantaneous rates of change and find average rates of change using graphs
and numerical data.

c. ldentify and analyze continuity, end behavior, asymptotes, symmetry (odd and even
functions), and limits, and connect these concepts to graphs of functions.

d. Determine intervals over which a function is increasing or decreasing, and describe the
intervals using interval notation.

e. Relate the graphical representation of discontinuities and end behavior to the concept of
limit.

Mathematical Language and Symbols Students Should Use
Binomial Theorem, rate of change, interval, asymptote, hole, extrema, discontinuous,

continuous, odd and even function, limit, Z

Standard 3: Students will use algebraic, spatial, and logical reasoning to solve geometry
and measurement problems.

Objective 1: Solve problems using trigonometry.
a. Define the six trigonometric functions using the unit circle.
b. Prove trigonometric identities using definitions, the Pythagorean Theorem, or other
relationships.
Simplify trigonometric expressions and solve trigonometric equations using identities.
Solve problems using the Law of Sines and the Law of Cosines.
e. Construct the graphs of the trigonometric functions and their inverses, and describe their
behavior, including periodicity and amplitude.
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Objective 2: Graph curves using polar and parametric equations.

a. Define and use polar coordinates and relate them to Cartesian coordinates.

b. Represent complex numbers in rectangular and polar form, and convert between
rectangular and polar form.

c. Translate equations in Cartesian coordinates into polar coordinates and graph them in the
polar coordinate plane.

d. Multiply complex numbers in polar form and use DeMoivre’s Theorem to find roots of
complex numbers.

e. Define a curve parametrically and draw parametric graphs.

Objective 3: Solve problems involving the geometric properties of conic sections.
a. Write equations of conic sections in standard form.
b. Identify the geometric properties of conic sections (i.e., vertex, foci, lines of symmetry,
directrix, major and minor axes, and asymptotes).
c. Solve real-world applications of conic sections.

Mathematical Language and Symbols Students Should Use
Law of Sines, Law of Cosines, conic section, ellipse, hyperbola, secant (sec), cosecant (csc),
cotangent (cot), polar coordinates, parametric

Standard 4: Students will understand concepts from probability and statistics and apply
statistical methods to solve problems.

Objective 1: Compute probabilities for discrete distributions and use sampling distributions to
calculate approximate probabilities.

Obtain sample spaces and probability distributions for simple discrete random variables.
Compute binomial probabilities using Pascal’s Triangle and the Binomial Theorem.
Compute means and variances of discrete random variables.

Compute probabilities using areas under the Normal Curve.

Calculate parameters of sampling distributions for the sample average, sum, and
proportion.

Calculate probabilities in real problems using sampling distributions.

P00 T

=h

Obijective 2: Analyze bivariate data using linear regression methods.
a. Fit regression lines to pairs of numeric variables and calculate the means and standard
deviations of the two variables and the correlation coefficient, using technology.
b. Compute predictions of y-values for given x-values using a regression equation, and
recognize the limitations of such predictions.
c. Compute and use the standard error for regression.

Mathematical Language and Symbols Students Should Use
regression line, correlation coefficient, standard error
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